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High-entropy alloys EHEAs) have attracted much attention, with stacking
fault energy (SFE) affecting their mechanical behaviors. The present study revealed the principles
for regulating elastic and plastic behaviors of the quaternary CoCrFeNi and quinary CoCrFeMnNi HEAs,

assisted by ab initio and thermodynamics calculations. The results showed that an increase in Co
content and a decrease in Fe and Ni contents reduced the SFE, but enhanced the elastic modulus,
anisotropy, and lattice friction stress. Minor addition of Mo increased the lattice distortion but
decreased the SFE and elastic modulus. Then, a series of strong and ductile metastable Co-rich HEAs
with superior mechanical properties were proposed. The properties are enhanced by solid-solution
strengthening accompanied by a low-SFE-induced restriction of planar behavior of dislocations,
mechanical twinning, and strain-induced martensitic transformation. The findings shed light on the
development of high-performance HEAs.
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Fig. 2. Three types of HEAs.
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Fig. 3. (a) atomic stacking of
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